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(PDJQLILFHQW VWUXFWXUH RI 6HOLPL\H
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URDGVUHJLRQVERUGHUVWULDQJXODWLRQ
SRLQWV VLJQ LWHPV SRLQW UHIHUHQFHV DQG IRFXVHV DUH WKH PRVW LPSRUWDQW UHPLQGHU LWHPV IRU WKH SK\VLFDO DQG
SV\FKRORJLFDORULHQWDWLRQRIDSHUVRQLQXUEDQHQYLURQPHQW7KHVHXUEDQLPDJHLWHPVDUHQRWVHSDUDWHIURPHDFKRWKHU
EXWFRQWLQXRXVO\SDVVWKURXJKDQGFURVVRYHUHDFKRWKHU/\QFK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FRQYHQLHQFHLWUHVXPHGLWVGHYHORSPHQWDVDQLPSRUWDQWVHWWOHPHQWLQWKHSHULRGVRI5RPH%\]DQWLXPDQGWKHQ
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XQWLO LWVFRQTXHVWE\7XUNV(GLUQHZKLFKZDVDQLPSRUWDQWFLW\RI(DVW5RPHZDVWKHFDSLWDOIRUD ORQJWLPHLQ
2WWRPDQ(PSLUHDQGLVDPRQXPHQWDOFLW\ZLWKPDQ\KLVWRULFDOVWUXFWXUHLQFOXGLQJWKHPDVWHUSLHFHRI0LPDU6LQDQ
6HOLPL\H0RVTXHDWILUVWPRVTXHVFKXUFKHVV\QDJRJXHVEXLOGLQJVIRUHGXFDWLRQDQGPDQDJHPHQW LQQV7XUNLVK
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8OXVDUDF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LQLQQHURI.DOHDQGDIWHUWKH2WWRPDQFRQTXHVW0XVOLPSRSXODWLRQVHWWOHGDURXQGLQQHURI.DOH
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7KHSUHVHQWPDFURIRUPDWLRQRIWKHFLW\LVGHWHUPLQHGE\LWVKLVWRULFDOSDVWLQJUHDWGHJUHH,QWKH2WWRPDQ(PSLUH
FLYLOZRUNVRIDUFKLWHFWXUHDUHDVRIKRXVHGHYHORSHGLQWKHFRUHRIWKHFLW\WKDWKDGEHHQIRXQGHGRQWKHGHOWDRI
0HULF5LYHULQ5RPDQ(PSLUH%HLQJRIGHWHUPLQHUHOHPHQWVRIWKHXUEDQVLOKRXHWWHWRRNSODFHRQWKHGRPLQDWLQJKLOO
SRLQWV7KHPDLQGHYHORSPHQWRIWKHFLW\ZKLFKZDVLQDGHQVHSURFHVVRIXUEDQL]DWLRQLQVZDVRQWKH
HDVWDQGVRXWKHDVWSDUW2QWKHRWKHUKDQGIURPVWRWRGD\WKHFLW\KDVEHHQFRQFHQWUDWLQJRQWKHSHULSKHULHVRI
QRUWKDQGQRUWKHDVW6D]DN7KHVHGHPDQGVRIJURZWKEULQJLPSRUWDQWWKUHDWVRQWKHXUEDQVLOKRXHWWHWRJHWKHU
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
7KHSHUFHSWLRQRIXUEDQVSDFHLVIRUPHGSDUDOOHOWRELRORJLFDOIHDWXUHVLQJUHDWGHJUHH7KHVHQVHRIVLJKWDQGWKH
DQJOH RI VLJKW LQ WHUPV RI ELRORJLFDO IHDWXUH GLIIHUHQWLDWH GHSHQGLQJ RQ WKH GLVWDQFH )RU WKH SHUFHSWLRQ RI XUEDQ
VLOKRXHWWHKHLJKWVRI WKHSRLQWVRIYLHZGLUHFWLRQVRIYLHZGLVWDQFHVDQG WKHSHUVSHFWLYHVRIDFWLYHHOHPHQWVDUH
GHWHUPLQHU'HSHQGLQJRQWKHGLVWDQFHDQRWKHUIDFWRUIRUWKHIRUPDWLRQRIVSDWLDOSHUFHSWLRQLV³VFDOH´+XPDQVFDOH
LVDFFHSWHGDVPXUEDQVFDOHLVDFFHSWHGDVPPRQXPHQWDOVFDOHLVDFFHSWHGP7KHDQJOHSHUFHLYHGE\
PDQ LVKRUL]RQWDOO\DQG LVYHUWLFDOO\ LQFOXGLQJXQGHU WKH OLQHRIKRUL]RQDQGRYHU WKH OLQHRI
KRUL]RQ

,QWKLVVWXG\WKHUHODWLRQVKLSRIWKHGRPLQDWLQJSRLQWRIWKHFLW\DQGFLW\HQWUDQFHJDWHVWKDWLVIRUPHGLQKLVWRULFDO
SURFHVVKDVEHFRPHWKHGLUHFWLQJIDFWRUIRUGHWHUPLQLQJWKHOLQHRIVLOKRXHWWH,QWKLVFRQWH[WWKHUHDUHVHYHQHQWUDQFH
JDWHVLQWRWDOLQVLGHWKHFLW\LQFOXGLQJWKHIRXURIWKHPRQ0HULF5LYHUIRXURIWKHPSURYLGHWKHFRQQHFWLRQRIRXWVLGH
WKHFLW\DQGWKHVHDOVRGHVFULEHVLOKRXHWWHOLQHFRUULGRUVLQVLGHWKHFLW\

,QWKLVGLUHFWLRQWKHOLPLWDWLRQRIKHLJKWQHHGVWREHSODFHGRQWKHDUHDVWKDWWDNHSODFHLQFHUWDLQVLOKRXHWWHFRUULGRUV
DQGWKHVLOKRXHWWHRI6HOLPL\H0RVTXHZKLFKLVRQHRIWKHPDLQHOHPHQWVRI(GLUQHXUEDQLGHQWLW\QHHGVQRWWREH
GDPDJHG2QWKHRWKHUKDQGPXOWLOD\HUHGFXOWXUDOVWUXFWXUHRWKHUV\PEROLFHOHPHQWVQHHGQRWEHFXUWDLQHGLQWKH
VLOKRXHWWH2QDO
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XQGHUWKHWKUHDWDQGZKLFKLVRYHU(,VWDQEXO(GLUQHURDGLQHDVWGLUHFWLRQLQWKHGLUHFWLRQRIDUULYDOWR(GLUQHDQG
EHJLQVIURPWKHSRLQWRIZKHUH6HOLPL\HLVVHHQLVFKRVHQ

7KHIXUWKHVWGLVWDQFHRIWKLVYLHZSRLQWWRWKHPRQXPHQWLVP+DYLQJLWVSODFHRQWKHXUEDQVLOKRXHWWHIURP
WKLVIDUGLVWDQFH6HOLPL\H0RVTXHDOVRUHYHDOVLWVGLIIHUHQFHZLWKWKLVIHDWXUHRILWV

%HORZWKHILYHYLHZSRLQWVRILQWHUVHFWLRQFKRVHQDUHOLVWHGRQWKHFRUULGRUDQGWKHFRUULGRUVIURPWKHVHSRLQWVWR
WKHVWUXFWXUHRIPRQXPHQWLVIRUPHG

)LYHYLHZSRLQWV
9LHZSRLQW1XPEHU(XURSHXUEDQKRXVLQJDUHD
9LHZSRLQW1XPEHU2OLQLQWHUVHFWLRQ
9LHZSRLQW1XPEHU0LJURVLQWHUVHFWLRQ
9LHZSRLQW1XPEHU$\úHNDGÕQLQWHUVHFWLRQ
9LHZSRLQW1XPEHU&DUUHIRXULQWHUVHFWLRQ

$FFRUGLQJWRWKHVHFRUULGRUVHOHYDWLRQVRIODQGDUHGHWHUPLQHGDQGWKHODQGSURILOHVWKDWZLOOHQDEOHWKHDVVHVVPHQW
RI KHLJKW DFFRUGLQJ WR WKH VWUXFWXUH RIPRQXPHQW DUH SUHSDUHG )RU WKH ULJKW UHVXOWV RI WKLV NLQG RI VWXGLHV ODQG
WRSRJUDSKLHVQHHGVWREHDQDO\VHGZHOO

,QWKLVVWXG\&RPSXWHU$LGHG'HVLJQ&$'VRIWZDUHLVXVHG%\WKHDLGRIWKLVVRIWZDUHFRUUHVSRQGLQJHOHYDWLRQV
RIHYHU\PRI WKH ODQGSRLQWV WKDW LVPDGHZLWK7RWDO6WDWLRQ LQ WKHGLUHFWLRQRI WKHSURILOHVDQGZKRVH WKUHH
GLPHQVLRQDOFRRUGLQDWHVDUHNQRZQLVGHWHUPLQHGZLWKWKHPHWKRGRILQWHUSRODWLRQ,QGHVLJQVRIWZDUHWKHGHILQLWLRQ
RIVLJKWOLQHEHWZHHQYLHZSRLQWVDQG6HOLPL\H0RVTXHRQWKHPDSLVPDGHDQGWKHSURILOHVLVSUHSDUHGZLWKWKHDLGRI
ZLGWKVHFWLRQVZKLFKKDYHPLQWHUYDOV


4.1 The method of determining the maximum heights of buildings in study area 

)RUWKH³FRUULGRUV´VWUXFWXUHVRQWKHSHULSKHULHVWKDWKDYHWKHSRWHQWLDOWRDIIHFWWKHVLOKRXHWWHRI(GLUQH6HOLPL\H
0RVTXHIURPWKHHDVWGLUHFWLRQRIWKHFLW\WKHVWXGLHVUHODWHGWRGHWHUPLQLQJWKHPD[LPXPKHLJKWVRIHOHYDWLRQRI
HDYHVKDYHEHHQFRQGXFWHGDFFRUGLQJWRQDWXUDOJURXQGHOHYDWLRQ)RUWKHPHWKRGRIGHWHUPLQLQJHOHYDWLRQRQ
WKHVLOKRXHWWHD[LVKHLJKWIURPWKHVHDOHYHOXVHGRUWKRPHWULFHOHYDWLRQVWKURXJKRXWWKHFRXQWU\KDYHEHHQXVHG7KH
KHLJKWYDOXHVRI WKHPRQXPHQW VWUXFWXUHDUHGHWHUPLQHGDQG WKHDQDO\VHVZHUHGRQHE\ WUDQVIHUULQJ WKHYLHZVRI
6HOLPL\H0RVTXHRYHUWKLVHOHYDWLRQWRWKLUGGLPHQVLRQ

,QWKHVWXG\LQWKHGLUHFWLRQRIDUULYDOWR(GLUQHRQWKH,VWDQEXO(GLUQH(URDGILYHYLHZSRLQWVZHUHFKRVHQ
LQLQWHUVHFWLRQSRLQWVDQGWKHFORVHGDUHDVWKDWDUHEHWZHHQWKHULJKWDQGWKHOHIWD[LVRI6HOLPL\H0RVTXHZKRVH
H[DPLQDWLRQRIVLOKRXHWWHZLOOEHPDGHIURPWKHVHYLHZSRLQWVLVFDOOHG³&RUULGRU´)LJXUHDEFGH)RUWKH
HIIHFWRIVLOKRXHWWH¶VQRWWREHGDPDJHGLQWKHVWXG\DOOYLHZSRLQWFRUULGRUVVKRXOGEHKDQGOHGVHSDUDWHO\IRUHDFK
EXLOGLQJWKDWZLOOEHEXLOWLQWRWKHFRUULGRUDQGWKHH[DPLQDWLRQRIVLOKRXHWWHVKRXOGEHPDGHDFFRUGLQJWRWKLV



)LJ9LHZSRLQWVRIWKH6LOKRXHWWHRI(GLUQH6HOLPL\H0RVTXHRYHU,VWDQEXO(GLUQH(5RDGDQG&RUULGRUV
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 
)LJD&RUULGRU$FFRUGLQJWRWKH9LHZSRLQW1XPEHU)LJE&RUULGRU$FFRUGLQJWRWKH9LHZSRLQW1XPEHU



 
)LJF&RUULGRU$FFRUGLQJWRWKH9LHZSRLQW1XPEHU)LJG&RUULGRU$FFRUGLQJWRWKH9LHZSRLQW1XPEHU




)LJH&RUULGRU$FFRUGLQJWRWKH9LHZSRLQW1XPEHU


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)RUGHWHUPLQLQJWKHPD[LPXPEXLOGLQJKHLJKWVLQWKHVWXG\DUHD6HOLPL\H6LOKRXHWWHLVH[DPLQHGZLWKWKHPHWKRG
RISODQSURILOH)LJXUHDEFDEFDEFDEFDEF
7KHQE\PHDVXULQJWKHGLVWDQFHEHWZHHQWKHFORVHVWJURXQGHOHYDWLRQWRWKHOLQHRIVLJKWDQGWKHOLQHRIVLJKW³]´
HOHYDWLRQLQWKHUHJLRQVFRUUHVSRQGLQJWKHSURMHFWLRQVRIWKHVHFWLRQVPDGHRIYLHZSRLQWVZLWKWKHDLGRIFRPSXWHU
SURJUDPV WKDW FDQ PDNH WKUHHGLPHQVLRQDO DQDO\VLV WKH PD[LPXP KHLJKW RI HOHYDWLRQ RI EXLOGLQJ HDYHV ZHUH
FDOFXODWHG

)LJ/DQG3URILOHV3UHSDUHG$FFRUGLQJWRWKH9LHZSRLQWVRIWKH6LOKRXHWWHRI(GLUQH6HOLPL\H0RVTXHRYHU,VWDQEXO(GLUQH(5RDG








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4.2 The Method of determining elevation in silhouette Axis  
7KHPHWKRGRIFDOFXODWLQJKHLJKWLVXVHGE\PHDQVRIUHDGLQJKRUL]RQWDODQGYHUWLFDODQJOHZLWK7RWDO6WDWLRQHWF
GHYLFHV,QWKHVWXG\WKHDVVHVVPHQWLVGRQHIURPWKHFRUQHUVRIWKHPRQXPHQWVWUXFWXUHDQGWKHVHWZRD[HVDUHFDOOHG
WKHULJKWDQGOHIWDVVHVVPHQWSURILOHV7KHVHFRQGDVVHVVPHQWLVWKHFHQWUHRIWKHPRQXPHQWZRUN7KLVD[LVLVWKH
SURILOHRIDVVHVVLQJWKHFHQWHU

:LWKWKHVWXG\IRUWKHHIIHFWRIVLOKRXHWWH¶VUHPDLQLQJZLWKRXWGDPDJHWKHDUHDLQZKLFKEXLOGLQJVZLOOEHEXLOWLQ
WKHUHJÕRQVRI&RUULGRUVKRXOGEHPDUNHGVLQFHWKHWRSRJUDSK\LVDYDULDEOHHOHPHQWLQHYHU\SRLQWLQWKHDUHDVZLWKLQ
WKHFRUULGRUV7KHKYDOXHRIKHLJKWEHWZHHQWKHGLUHFWLRQVLJKWDQGQDWXUDOJURXQGOLQHWKDWLVWRVD\³PD[LPXPHDYHV
OHYHO´VKRXOGEHGHWHUPLQHG6LQFHWKUHHGLIIHUHQWODQGDQGGLUHFWLRQRIVLJKWZLOODULVHIRUHDFKYLHZSRLQWZLWKWKLV
DLPWKHPLQLPXPYDOXHLQWKUHHSURILOHVRXWRIYDOXHVRIKHDYHVOHYHOVKRXOGEHFKRVHQ,QWKLVZD\WKHDVVHVVPHQW
RIWKHD[HVEHORQJLQJWR6HOLPL\H0RVTXH¶VULJKWSODWIRUPPLGGOHDQGOHIWSODWIRUPVDVDZKROHZLOOEHGRQHDQGWKH
SHUFHSWLRQRIDOOIDoDGHZLOOEHFRPSOHWHG

4.3 Examples of application  

:LWKLQWKHVFRSHRIWKHUHVHDUFKDQH[DPSOHRIDSSOLFDWLRQLVGRQHIRUDQDUHDZKLFKLVLQFOXGHGE\WKUHHGLIIHUHQW
FRUULGRUV/DQGHOHYDWLRQVWKDWZHUHPHDVXUHGZLWKHDFKPHWHUVLQWHUYDOVEHJLQQLQJIURPWKHVWDUWLQJSRLQWDVWKH
FULWHULDRIDVVHVVPHQWLQWKHH[DPSOHRIDSSOLFDWLRQLVJLYHQZLWKWDEOHIRUHDFKSURILOH,QWKLVUHVHDUFKDFDVHVWXG\
LVGRQH IRU D VWUXFWXUH WKDW LV LQFOXGHGE\ WKUHHRI WKHYLHZFRUULGRUVEHLQJ IRUPHGDFFRUGLQJ WRYLHZSRLQWVRQ
,VWDQEXO±(GLUQH(6WDWH5RDG,QWKHILUVWVWDJHPD[LPXPKHLJKWRIWKHVWUXFWXUHLQGLIIHUHQWGLUHFWLRQULJKW
OHIWDQGPLGGOHD[LVLQWKHODQGSURILOHPDGHIRUHDFKFRUULGRULVGHWHUPLQHGDQGWKHPLQLPXPYDOXHDPRQJWKHVHLV
DFFHSWHG,QWKHVHFRQGVWDJHWKHPLQLPXPYDOXHLVGHWHUPLQHGE\FRPSDULQJWKHVWUXFWXUHKHLJKWYDOXHVLQWKHVH
WKUHHFRUULGRUV7DEOH7KHGHILQLWLRQRIGHWDLOSRLQWVLQWKHVDPSOHDUHD7DEOH
 
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
7DEOH7KHGHWHUPLQDWLRQRIWKHPD[LPXPOHYHORIHDYHVLQWKHVDPSOHDUHD
9& 'LVWDQFHWRWKHEHJLQQLQJ 0D[LPXPOHYHORIHDYHV
 

5LJKWD[LV 0LGGOHD[LV


/HIWD[LV
9 P P P P
9 P P P P
9 P P P P
0LQLPXPWKUHVKROGYDOXHIRU9   P
0LQLPXPWKUHVKROGYDOXHIRU9   P
0LQLPXPWKUHVKROGYDOXHIRU9   P
0D[LPXPOHYHORIHDYHVWKDWZLOOEHUHDFKHGE\WKHUHVXOWRIDVVHVVPHQW P



7DEOH7KHGHILQLWLRQRIGHWDLOSRLQWVLQWKHVDPSOHDUHD
$VVHVVPHQW3RLQW'HWDLOV   
$3 (DVWLQJ 1RUWKLQJ *URXQG/HYHO &DPHUD+HLJKW &DPHUD+HLJKW$2'
% ( 1 P P P
% ( 1 P P P
% ( 1 P P P
% ( 1 P P P
% ( 1 P P P


&RQFOXVLRQ

7KHVXJJHVWLRQRIPHWKRGWKDWLVDERXWWKHSURWHFWLRQRIXUEDQVLOKRXHWWHZLWKLQWKHVFRSHRIWKHVWXG\LVDVVHVVHG
ZLWKWKHFDVHRI(GLUQH6HOLPL\H0RVTXH)RUWKHSURWHFWLRQRIWKHHIIHFWRI6HOLPL\H0RVVTXHRQWKHXUEDQVLOKRXHWWH
RI(GLUQHZLWKLQWKHVFRSHRIWKHPRGHO

7KUHHGLPHQVLRQDOGLJLWDODQDO\VLVPRGHOLVXVHGLQWKHVWXG\YLHZSRLQWLQWKHLQWHUVHFWLRQVRQ,VWDQEXO(GLUQH
6WDWH5RDG(LVGHWHUPLQHG)RUWKHPRQXPHQWVWUXFWXUHWRORRNSHUIHFWIURPWKHVHYLHZSRLQWVODQGSURILOHVWKDW
HQDEOHKHLJKWDVVHVVPHQWDFFRUGLQJWRWKHPRQXPHQWVWUXFWXUHLQWKHYLHZFRUULGRUVEHLQJIRUPHGZLWKYLHZSRLQWV
DUHFUHDWHG

,QWKHXVHRIWKHVHSURILOHVWKHSURFHVVHVRIWKHDVVHVVPHQWRIVLOKRXHWWHQHHGWREHGRQHDFFRUGLQJWRWKHRUGHU
EHORZEHFDXVHRIWKHFKDQJLQJIHDWXUHRIWKHODQGWRSRJUDSK\

x 'HWHUPLQLQJE\ZKLFKFRUULGRUWKHDUHDZKHUHWKHEXLOGLQJZLOOEHSODFHGLVLQFOXGHG
x &UHDWLQJSURILOHVWKDWJLYHWKHKHLJKWRIWKHVWUXFWXUHLQHDFKPHWHUVWKHSRLQWVZKLFKWRSRJUDSK\FKDQJHV
x 'HWHUPLQLQJWKHPD[LPXPOHYHORIHDYHVLQGLIIHUHQWGLUHFWLRQULJKWOHIWDQGPLGGOHD[LVIRUWKHEXLOGLQJVWKDW
ZLOOEHEXLOWLQWKHDUHDVLQFOXGHGE\WKHVHFRUULGRUVDQGDFFHSWLQJWKHPLQLPXPYDOXHDPRQJWKHVH
x %\PDNLQJDQDQDO\VLVEHWZHHQWKHPD[LPXPOHYHOVRIHDYHVWKDWEHORQJVWRWKHVXLWDEOHSURILOHGHWHUPLQHGIRU
WKHUHJLRQVLQFOXGHGE\PRUHWKDQRQHFRUULGRU
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7KHRUGHURIFRQVWUXFWLRQWKDWZLOOEHIRUPHGZLWKWKHULJKWRIFRQVWUXFWLRQWKDWZLOOEHJLYHQDFFRUGLQJWRWKLV
SURFHVVZLOOHQDEOHWKHVLOKRXHWWHRI6HOLPL\H0RVTXHZKLFKLVRQHFRUULGRUWKHPDLQWULDQJXODWLRQRI(GLUQHXUEDQ
LGHQWLW\WREHVHHQSHUIHFWIURPDOOYLHZSRLQWV
2QWKHRWKHUKDQGWKHHOHPHQWVWKDWGDPDJHDQGKLQGHUWKHVLOKRXHWWHZLWKLQWKHFRUULGRUVLOOXPLQDWLRQHOHPHQWV
ERDUGVDQGVLJQVQHHGDOVREHDVVHVVHGVHSDUDWHO\

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